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Abstract 
Overview and Motivation 
Due to the rising demand for individualised software products and software-intensive systems (e.g., 
mobile phone or automotive software), organizations are faced with the challenge to provide a diver-
sity of software systems at low costs, in short time, and with high quality. Software product line engi-
neering is the approach for tackling this challenge and has proven its effectiveness in numerous in-
dustrial success stories, including Siemens, ABB, Boeing, Hewlett-Packard, Philips, and Bosch [Pohl 
et al. 2005].  
Software product line engineering differs from the development of single systems in two key aspects: 
! The development process is split into two interacting processes: During the domain engineering 
process, reusable domain artefacts are created. In the application engineering process, the do-
main artefacts are reused to build individual applications, where the initial effort for creating the 
domain artefacts pays off by means of lesser development effort as well as shorter time-to-
market.  
! The variability of the product line is explicitly modelled: The commonality and the variability of the 
product line is explicitly defined during domain engineering and is specified in all domain arte-
facts. The variability in the domain artefacts is then bound in application engineering by selecting 
application specific variants. Thereby, specific product line applications are derived from the do-
main artefacts.  
Testing plays an important role during software product line engineering, because the quality of the 
reusable domain artefacts affects all applications that are derived from these artefacts. 
Because of the above differences between software product line engineering and the development of 
single systems, software product line testing faces specific challenges that cannot be tackled by “tra-
ditional” testing techniques. Therefore, testing techniques from the development of single systems 
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have to be adapted and new testing techniques have to be developed.  
In this presentation, first the challenges and principles for testing software product lines are dis-
cussed. Then, our industrially validated ScenTED technique is introduced, which supports the re-
quirements-based derivation of software product line test artefacts. 
Alternatives for Creating Software Product Line Test Artefacts 
In product line engineering, three different alternatives for creating test artefacts (including test mod-
els for model-based testing, test designs, and test cases) can be distinguished: 
1. Individual Test Artefact Development: In this first alternative, test artefacts for each product line 
application are developed from scratch. This results in high redundancy, as the applications of a 
product line share common functionality, and therefore many of the test artefacts might have already 
been derived for another application of the product line. 
2. Reuse of Application Test Artefacts: In this second alternative, test artefacts for individual applica-
tions are reused. For the first application that is derived for a given product line, test artefacts are 
developed. As soon as a further application is derived, test artefacts of previously tested applications 
are reused for the new application. The main challenge for efficiently applying this form of reuse is 
that techniques are required that support the tester in selecting adequate test artefacts from the set 
of reusable test artefacts. Functionalities of the new application might not be tested sufficiently if this 
selection is carried out falsely, i.e., the test coverage of an application might not be guaranteed in 
such a situation. The important benefit of this alternative is that, besides test cases, also test results 
can be reused, thus avoiding the redundant re-execution of test cases. 
3. Reuse of Domain Test Artefacts: In the third alternative, reusable domain test artefacts are devel-
oped. In domain testing, domain test artefacts are created by employing the concept of product line 
variability. In application testing, test artefacts for a specific application are derived by resolving (i.e., 
binding) the variability of the domain artefacts. Additionally, defects can be uncovered when the do-
main test artefacts are derived. This significantly contributes to the quality of the product line, be-
cause defects in the domain artefacts can affect the quality of all applications that are derived from 
these artefacts. 
Alternative 1 should not be chosen, because of the high effort that is caused by redundant test arte-
fact derivation and test execution. For alternative 2, first research results will be expected by the end 
of 2006. In this presentation, we will focus on strategies for realizing alternative 3 and we will intro-
duce our the ScenTED technique that has been successfully applied in industrial case studies, most 
notably together with Siemens [Goetz et al. 2005].   
Requirements-based Product Line Testing: The ScenTED Technique 
The ScenTED technique is a model-based, reuse-oriented technique for the derivation of system test 
cases from requirements specifications [Kamsties et al. 2003, Reuys et al. 2005]. An overview of 
ScenTED is shown in Figure 1. 
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Figure 1: Main Activities and Artefacts of ScenTED 
 
The reuse of test cases is ensured by preserving the variability of the requirements during test case 
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derivation. ScenTED uses concepts known from model-based testing of single systems (e.g., test 
coverage criteria) and adapts these for testing software product lines. ScenTED supports the crea-
tion of domain test models (step A in Figure 1) and the derivation of domain test cases from these 
domain test models (step B in Figure 1). For creating the domain test models, extended use case 
models from domain requirements engineering are used as input. The test models are specified as 
extended UML 2.0 activity diagrams. Using ScenTED, the domain test cases are finally used to de-
rive application-specific test cases (step C in Figure 1).  
Conclusions 
In software product line engineering, quality plays an important role, because the quality of the reus-
able artefacts will affect all applications of the product line. Because of the difference of software 
product line engineering when compared to the development of single systems, specific techniques 
for testing software product lines are required. ScenTED is one such technique that allows test engi-
neers to create reusable test artefacts and reuse them for testing individual applications that have 
been derived from the product line. Additionally, as test artefacts are derived in domain engineering, 
defects can be found early in the software product line development process. 
Benefits for Delegates 
After the presentation, the delegates will have gained insight into software product line engineering 
and the benefits it presents in contrast to the development of single systems. Further, they will be 
aware of the challenges that one faces during testing in software product line engineering and will 
have been introduced to a technique for supporting the test of software product lines, which has 
been validated in industry. 
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